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Abstract: We have used an 8-channel EEG-based wireless brain computer interface (BCI) with which subjects can
mentally type text on a computer screen (MindSpeller®). The application relies on the P300 event-related potential
(ERP). The BCI hardware consists of an ultra low-power amplifier coupled to a radio that emits 1000 Hz sampled 
EEG signals to a USB stick receiver connected to the PC. We have used a brain-cap with large filling holes and 
sockets for active electrodes (ActiCap, Brain Products). We have adopted the same visual stimulus paradigm as in 
the P300-based speller [Farwell and Donchin 1988]: a matrix of 6x6=36 symbols for which each one of the 
columns and rows is intensified in random order. The subjects were asked to count the number of intensifications 
of the attended symbol.
Based on the data recorded during the training session, we have built a classifier for the real-time detection of the 
P300 ERP. The signals were filtered between 0.3 and 15 Hz, mean subtracted, and cut into 800 ms epochs starting 
from each stimulus onset. The epochs were then downsampled to 80 data points and the data of the same target or 
non-target classes were averaged over the desired number of trials (number of repetitions of the sequence of 
row/column intensifications).
For each trial, we had 8 channels x 80 data points = 640 features to classify as a response to either a target or a 
non-target stimulus. A linear Support Vector Machine (SVM) [Keerthi and DeCoste 2006] was trained for each 
subject (10-fold cross-validation) using a linesearch for the regularization parameter optimization. The time needed 
for training the SVM on 2000 data points was always around one minute. The linear SVM turns out to give 
comparable results linear LS-SVMs [Suykens et al. 2002]. Linear classifiers perform better in our case than 
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nonlinear ones, as was also reported in the BCI literature [Lotte et al. 2007].
The experiment was performed on 11 subjects (age 39-58) with different brain disorders (amyotrophic lateral 
sclerosis, stroke). Contrary to other patient studies, which used only 2 to 6 selectable targets [Hoffmann et al. 
2008, Piccione et al. 2006, Sellers and Donchin 2006], we have considered 36 targets as in [Nijboer et al. 2008]. 
Subjects performed online typing with 10 row/column intensifications and, except for two of them, the typing 
accuracy was between 50 and 100%. When performing the experiments, we noted that the stimuli and inter-stimuli 
durations needed to be adjusted to increase the comfort of the subject and the typing accuracy. This suggests that 
an optimization of the visual display is required when working with patients, a topic that we are currently 
investigating. 
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